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(54) Apparatus and method for selecting an access system based on WLAN signal strength in a 
WLAN/moblle network interworking system 



(57) Tine present Invention discloses an apparatus 
and method for deciding an access system based on 
WLAN signal strengtli In a WLAN/mobile phone network 
intenworking system, and a mobile temiinal (FIG. 2) 
therefor. The method for deciding the access system 
based on the WLAN signal strength in the WLAN/moblle 
phone network interworking system Includes an Initiali- 
zation step for perfomriing an initialization process on a 
WLAN driver module and a mobile phone network driver 
module, and measuring and displaying WLAN signal 
strength, a service decision step for selecting a WLAN 
service or mobile phone network service according to 
the measured WLAN signal strength (SI 03, SI 07), and 
a service access step for enabling the corresponding 
driver module to access the service decided In the serv- 
ice decision step (SI 04,81 08). The apparatus and 
method for deciding the access system based on the 
WLAN signal strength provide a roaming service by ef- 
ficiently Intenworking a WLAN which provides a high 
speed internet access service based on hot spots and 
a mobile phone network which provides a national com- 
munication service, to facilitate activation of the wireless 
internet service. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001 ] The present Invention relates to an apparatus 
and method for deciding an access systenn based on 
WLAN signal strength in a WLAN/nnobile network inter- 
working system, and in particular to an apparatus and 
method for deciding an access system based on WLAN 
signal strength in a WLAN/mobile network intenworking 
system which can provide a roaming service by Inter- 
working a Wi-AN which provides a high speed wireless 
intemet access service based on hot spots, and a mo- 
bile network which provides a national communication 
service. 

2. Description of the Background Art 

[0002] A Wi-AN is a system designed to provide a high 
speed wireless data service based on Ethernet. It has 
been used as a network solution in non-cabled places, 
such as factories, conference rooms and exhibition 
halls. 

[0003] The WLAN serves to cut down network build- 
ing expenses and improve business efficiency by sup- 
plying low-priced service equipment by partially restrict- 
ing mobility of terminals, and thus application areas 
thereof have been gradually expanded. In addition, de- 
mands of users for the Internet access have considera- 
bly increased and expanded into wireless sections due 
to huge distributions of a very high speed Internet serv- 
ice. Thus, communication providers in the country or 
abroad attempt to provide the very high speed internet 
service by using the WLAN. 
[0004] However, differently from a mobile network, 
the WLAN restricts mobility supports and thus fails to 
widely provide the service. 

[0005] That is, the WLAN using 2. 4GHz band restricts 
outputs below 100mW, and thus a service area of one 
access point exists within a 1 0Om-radlus, which is clear- 
ly compared with a few hundreds m to a few Km of the 
mobile network. Accordingly, in order to obtain the same 
service coverage as the mobile network, the WLAN re- 
quires a lot of access points, which incurs large building 
expenses. 

[0006] Moreover, the WLAN does not provide mobility 
functions such as diversity function, signal track function 
using fingers, and hand-off function as in the mobile net- 
wori<, and thus fails to flexibly support the intemet serv- 
ice for a high speed mobile object. 
[0007] Nevertheless, the WLAN is regarded as an im- 
portant solution for providing the high speed wireless in- 
ternet service because it can provide the high speed in- 
ternet service at a low price in a specific area. Actually, 
demands for the high speed wireless internet access 
have been mostly generated in a fixed or walking state, 



specifically main business areas or public sections 
which a lot of general users crowd in. 
[0008] Therefore, when the WLAN which provides the 
high speed wireless internet access service in a specific 
5 area and the mobile network which shows a low speed 
data rate but provides the intemet access service re- 
gardless of places are interworked, namely when a com- 
munication provider provides the very high speed wire- 
less data service by using the WLAN, the wireless inter- 
ne net access service can be efficiently provided by using 
the WLAN in the area where a lot of users demand the 
wireless data service, and the mobile network in the ar- 
ea where a small number of users demand the wireless 
data service. However, in order to use the WLAN to com- 
^5 pensate for the wireless Internet access service of the 
mobile network, a roaming service between the WLAN 
and the mobile network is necessary for service activa- 
tion. 

[0009] That is, a temninal must be provided with an 
20 access function to the mobile network and the WLAN, 
for using the WLAN service in the WLAN service area 
and the mobile network service in the other areas. Here, 
it should be detemnined whether to provide portability or 
roaming service for guaranteeing continuity of the serv- 
es Ice. When the terminal simply provides portability, the 
user may have to intercept the current servtee and select 
a wireless interface for re-access according to service 
areas. I n the case that the tenninal provides the roaming 
service, the wireless interface is automatically selected 
30 in order for the user to continuously use the service. 
[0010] However, technical problenns such as confir- 
mation of service areas, roaming decisions, and access 
procedures between different wireless interfaces must 
be solved in advance so as to continuously and auto- 
35 matlcally provide the roaming service between the mo- 
bile network and the WLAN. 

SUMMARY OF THE INVENTION 

40 [0011] Accordingly, it is an object of the present inven- 
tion to provide an apparatus and method for deciding a 
WLAN/mobile network access system based on WLAN 
signal strength which can provide a roaming service be- 
tween a WLAN and a mobile network by using a tenninal 

45 accessible to the WLAN and the mobile network. 

[001 2] In order to achieve the above-described object 
of the invention, there is provided a mobile temiinal 
which includes a network interface card and a wireless 
modem function to access a WLAN and a mobile net- 

50 work In a WLAN/mobile network interworking system 
composed of an access point, an authentication server, 
a base station, a base station controller, a mobile switch- 
ing center and a packet data service node. 
[001 3] In addition, there is provided a method for de- 

55 elding an access system based on WLAN signal 
strength in a WLAN/mobile network inten/vorking sys- 
tem, including: an initialization step for perfomiing an 
Initialization process on a WLAN driver module and a 
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mobile network driver module, and measuring and dis- 
playing WLAN signal strength; a service decision step 
for selecting a WLAN service or mobile network service 
according to the measured WLAN signal strength; and 
a service access step for enabling the corresponding 
driver module to access the service decided in the serv- 
ice decision step. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The present Invention will become better un- 
derstood with reference to the accompanying drawings 
which are given only by way of illustration and thus are 
not limitative of the present invention, wherein: 

Fig. 1 is a structure view illustrating a WLAN/moblle 
network interworking system which the present in- 
vention can be applied to; 
Fig. 2 is a structure view Illustrating a mobile termi- 
nal in a state where a WLAN and a mobile network 
are intenworked In accordance with the present in- 
vention; and 

Fig. 3 Is a flowchart showing an operation of an ac- 
cess control unit In accordance with the present In- 
vention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0015] An apparatus and method for deciding an ac- 
cess system based on WLAN signal strength in a 
WLAN/moblle network interworking system in accord- 
ance with a preferred embodiment of the present inven- 
tion will now be described In detail with reference to the 
accompanying drawings. 

[0016] Fig. 1 is a structure view illustrating the WLAN/ 
mobile network interworking system which the present 
invention can be applied to. 

[0017] Referring to Fig. 1 , the WLAN/mobile network 
intenworking system composed of an access point (AP) 
1 00, an authentication server {AAA) 11 0, a base station 
(BTS) 1 20, a base station controller (BSC) 1 30, a mobile 
switching center (MSC) 140 and a packet data service 
node (PDSN) 150 includes mobile terminals 160 which 
respectively have a network Interface card (NIC) and a 
wireless modem function to access a WLAN and a mo- 
bile network. 

[0018] Here, the WLAN includes the terminals 160 
where the NIC are mounted, and the AP 100 for con- 
necting the tenriinals 1 60 to the network. The AP 1 00 
allows or rejects access of the corresponding terminal 
through the interface with the AAA 110. 
[0019] The mobile network includes the terminals 1 60 
having the wireless modem function, the BTS 120, the 
BSC 130 for transmitting signals to the network, the 
MSC 140 and the PDSN 150. 
[0020] Integration of different wireless interfaces or 
higher-level control of the wireless interfaces are re- 



quired to intenwork the WLAN using 2.4GH2 band and 
the mobile network using 800MHz band (or 1.8GHz 
band). It is actually impossible to integrate the wireless 
interfaces of the WLAN and the mobile network. It is thus 

5 preferable to control the wireless access in the higher 
level of the wireless interfaces. Accordingly, the stand- 
ardized mobile terminal provides mobility of the data 
sen/ice by using a mobile IP (MIP) guaranteeing mobility 
of the data service regardless of the wireless Interfaces. 

10 [0021] Fig. 2 is a structure view illustrating the mobile 
tenninal in a state where the WLAN and mobile network 
are interworked by using the MIP. 
[0022] As illustrated in Fig. 2, each of the mobile ter- 
minals 1 60 Includes an application program storing unit 

^5 200, a WLAN interface unit 201 , a mobile network Inter- 
face unit 202, a WLAN driver module 203, a mobile net- 
work driver module 204, an MIP 206, and an access 
control unit 205 for deciding a data transmission/recep- 
tion interface. Internet service user applications (VOD, 

20 FTP, etc.) such as motion picture or file download serv- 
ices communicate with the MIP 206 which are not Influ- 
enced by kinds of the wireless interfaces. The MIP 206 
prevents the IP from being changed due to tenninal ac- 
cess network variations, to continuously maintain the 

25 user access. 

[0023] The access control unit 205 receives data from 
the wireless interface, and transmits the received data 
to the WLAN driver module 203. Accordingly, the access 
control unit 205 actually decides the data transmission/ 

30 reception interface. Here, the access control unit 205 
perfonns a function of ordering data packets, a function 
of transmitting/receiving data to/from the WLAN/mobile 
network interface, a function of initializing and activating 
the WLAN/mobile network, and a function of changing 

35 the wireless interface under given conditions. In detail, 
the function of ordering data packets transmits the data 
packets to an upper layer according to their numbers, 
and the function of transmitting/receiving data to/from 
the WLAN/mobile network interface transmits/receives 

40 the con'esponding data to/from a wanted interface. In 
addition, the function of initializing and activating the 
WLAN/mobile network converts the corresponding in- 
terface equipment (NIC for WLAN, modem for mobile 
network) into an available/non-available state, which is 

45 executed underthe interface defined by the correspond- 
ing manufacturing company. The function of changing 
the wireless interface selects the wireless interface by 
monitoring a wireless channel state. 
[0024] The operation of the present invention will now 

50 be explained with reference to Fig. 3. 

[0025] Fig. 3 is a flowchart showing the operation of 
the access control nit in accordance with the present in- 
vention. As shown in Fig. 3, when the mobile terminal 
1 60 starts to use the wireless internet, the access con- 

55 trol unit 205 initializes the WLAN driver module 203 and 
the mobile network driver module 204, and measures 
and displays WLAN signal strength. (SI 00). 
[0026] The access control unit 205 decides whether 
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the measured WLAN signal strength WLANJnit is 
greater than a threshold value TH Jnit for setting up a 
WLAN mode (S101). If so, the access control unit 205 
maintains the WLAN driver module 203 In an enable 
state (mobile phone driver module in a disable state) 
(SI 02), and if not, the access control unit 205 maintains 
the WLAN driver module 203 In a disable state and the 
mobile network driver module 204 in an enable state 
(S106). 

[0027] In a state where the WLAN driver module 203 
is enabled, the access control unit 205 measures WLAN 
signal strength in T1 period (S103), and decides where 
to maintain the WLAN mode or convert it into a mobile 
network mode on the basis of the measured WLAN sig- 
nal strength (S104). 

[0028] If the WLAN signal strength becomes lower 
than a predetenmined level and thus the WLAN mode 
needs to be converted Into the mobile network mode, 
the access control unit 205 enables the mobile network 
driver module 204 and then disables the WLAN driver 
module 203 (S105). 

[0029] If the WLAN signal strength is maintained low- 
er than the predetemnined level not to communicate 
through the WLAN, the access control unit 205 enables 
the mobile network driver module 204 to perfomi com- 
munication. In this case, the access control unit 205 
measures WLAN signal strength in T2 period (S107), 
and decides whether to convert the current mode into 
the WLAN mode on the basis of the measured signal 
strength (S108). 

[0030] If the WLAN signal strength is maintained over 
the predetermined level and thus the mobile network 
mode needs to be converted into the WLAN mode, the 
access control unit 205 enables the WLAN driver mod- 
.ule 203 and then disables the mobile phone driver mod- 
ule 204 (S109). 

[0031] TTie process for deciding the communication 
mode based on the WLAN signal strength will now is 
described in more detail. 

[0032] Firstly, a number (N) of the measured WLAN 
signal strength values is defined. The number (N) of the 
values is reset In every communication initialization or 
mode variation. The WLAN signal strength is measured 
and stored In T1 period in the WLAN mode and T2 pe- 
riod In the mobile phone network mode. Only recently- 
measured N values are maintained. 
[0033] That is, the signal strength is measured in T1 
period in the WLAN mode, and the communication 
mode Is decided according to the measured values. 
Here, when an average of the N WLAN signal strength 
values Is smaller than a predetemnined average 
WLAN_Mode_Average, or when the recently-measured 
N1 values are smaller than the average 
WLAN_Mode_Average, the WLAN mode Is converted 
into the mobile phone networi< mode. In other cases, the 
WLAN mode is maintained. 

[0034] In addition, the WLAN signal strength is meas- 
ured in T2 period In the mobile phone network mode, 



and the communication mode is decided according to 
the measured values. Here, when an average of the N 
WLAN signal strength values Is greater than a predeter- 
mined average CDMA_Mode_Average, or when the re- 

5 cently-measured N1 values are greater than the aver- 
age CDMA_Mode_Average, the mobile phone network 
mode is converted Into the WLAN mode. In other cases, 
the mobile phone network mode is maintained. 
[0035] Here, N, N1, T1, T2, WLAN_Mode_Average 

10 and CDMA_Mode_Averagecan be varied under the real 
operation environments. Generally, N >= N1 andT1 <= 
T2 are satisfied. 

[0036] As the present invention may be embodied in 
several fomns without departing from the spirit or essen- 
15 tial characteristics thereof, it should also be understood 
that the above-described embodiment is not limited by 
any of the details of the foregoing description, unless 
otherwise specified, but rather should be construed 
broadly within its spirit and scope as defined in the ap- 
pended claims, and therefore all changes and modifica- 
tions that fall within the metes and bounds of the claims, 
or equivalences of such metes and bounds are therefore 
intended to be embraced by the appended claims. 
[0037] As discussed earlier, In accordance with the 
present invention, the apparatus and method for decid- 
ing the access system based on the WLAN signal 
strength in the WLAN/moblle network Intenworking sys- 
tem efficiently interwork the WLAN and the mobile net- 
work, to facilitate activation of the wireless Internet serv- 
ice. 



Claims 

1 . A method for deciding an access system based on 
WLAN signal strength In a WLAN/mobile phone net- 
work lntenwori<ing system, comprising: 

an initialization step for performing an initializa- 
tion process on a WLAN driver module and a 
mobile network driver module, and measuring 
and displaying WLAN signal strength; 
a service decision step for selecting a WI^N 
service or mobile phone network service ac- 
cording to the measured WLAN signal strength ; 
and 

a service access step for enabling the corre- 
sponding driver module to access the service 
decided in the service decision step. 

2. The method according to claim 1 , wherein the ini- 
tialization step defines a number (N) of the meas- 
ured WLAN signal strength values, and resets the 
number In every communication initialization or 
communication mode variation. 

3. The method according to claim 1 , wherein the serv- 
ice decision step comprises: 
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a first step for deciding whether the measured 
WU\N signal strength value is greater than a 
reference value for setting up a WLAN mode; 
and 

a second step for enabling a WLAN driver mod- 
ule and disabling a mobile phone network driver 
module when the measured value is greater 
than the reference value in the first step, and 
disabling the WLAN driver module and ena- 
bling the mobile network driver module when 
the measured value is smaller than the refer- 
ence value. 

4. The method according to claim 1 , wherein the serv- 
ice access step decides a communication mode on 
the basis of the WLAN signal strength measured for 
a predetermined time, enables the driver module 
corresponding to the succeeding service, and dis- 
ables the driver module of the current service, to 
prevent the communication mode from being fre- 
quently changed due to rapid variations of the 
WLAN signal strength. 

5. The method according to claim 1, wherein, in the 
service access step, when a communication mode 
of a temriinal is a WLAN mode, if an average of a 
predetennined number (N) of WLAN signal strength 
values measured for a predetennined period is 
smaller than a reference value, the WLAN mode is 
converted into a mobile phone network mode. 

6. The method according to claim 1, wherein, In the 
service access step, when a communication mode 
of a terminal is a WLAN mode, if N1 (>= N) WLAN 
signal strength values measured for a predeter- 
mined period are all smaller than a reference value, 
the WLAN mode Is converted Into a mobile phone 
network mode. 

7. The method according to claim 1, wherein, in the 
service access step, when a communication mode 
of a terminal is a WLAN mode, if an average of N 
WLAN signal strength values measured for a pre- 
detennined period is smaller than a reference val- 
ue, or if N1 (>= N) WLAN signal strength values are 
ail smaller than the reference value, the WLAN 
mode is converted into a mobile phone network 
mode. 

8. The method according to claim 1 , wherein, in the 
service access step, when a communication mode 
of a terminal is a mobile phone network mode, if an 
average of a predetermined number (N) of WLAN 
signal strength values measured for a predeter- 
mined period Is greater than a reference value, the 
mobile phone network mode Is converted into the 
WLAN mode. 



9. The method according to claim 1, wherein, in the 
service access step, when a communication mode 
of a terminal is a mobile phone network mode, if N1 
(>= N) WLAN signal strength values measured for 

5 a predetennined period are all greater than a refer- 
ence value, the mobile phone network mode is con- 
verted Into the WLAN mode. 

10. The method according to claim 1, wherein, rn the 
10 service access step, when a communication mode 

of a tennlnal Is a mobile phone network mode, if an 
average of N WLAN signal strength values meas- 
ured for a predetermined period is greater than a 
reference value, or if N1 (>= N) WLAN signal 
15 strength values are all greater than the reference 
value, the mobile phone network mode Is converted 
into the WLAN mode. 

11 . The method according to claim 1 , wherein the serv- 
20 ice decision step converts a current communication 

mode (mobile phone network mode or WLAN 
mode) of a tennlnal, when the measured WLAN sig- 
nal strength values are detected to be continuously 
changed before a predetennined number (N) of val- 
25 ues defined in the initialization step are all meas- 
ured. 

12. A mobile terminal comprising a network interface 
card and a wireless modem function to access a 

30 WLAN and a mobile phone network. 

13. The mobile temninal according to claim 12, compris- 
ing: 

35 an application program storing unit; 

a WLAN driver module; 
a mobile network driver module; 
a WLAN interface unit; 
a mobile phone network interface unit; 
40 a mobile IP; and 

an access control unit for deciding a data trans- 
mission/reception Interface. 

14. The mobile terminal according to claim 12, wherein 
45 the access control unit performs a function of order- 
ing data packets in order to transmit the data pack- 
ets to an upper layer according to their numbers. 

15. The mobile terminal according to claim 14, wherein 
50 the access control unit perfomis a function of trans- 
mitting/receiving data to/from a WLAN/mobile 
phone network interface in order to transmit/receive 
the data to/from a wanted interface. 

55 16. The mobile terminal according to claim 14, wherein 
the access control unit perfomns a function of initial- 
izing and activating the WLAN/mobile phone net- 
work in order to convert a con-esponding Interface 
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equipment (NIC for WLAN, modem for mobile 
phone network) into an available/non-avallable 
state. 



17. The mobile terminal according to claim 14, wherein 5 
the access control unit perfomris a function of 
changing a wireless interface In order to select the 
wireless interface by monitoring a wireless channel 
state of the WLAN. 

10 

18. An apparatus for deciding an access system based 
on WLAN signal strength in a WLAN/mobile phone 
network intenworking system composed of an ac- 
cess point, an authentication server, a base station, 
a base station controller, a mobile switching center 
and a packet data service node, comprising a mo- 
bile terminal which includes a network interface 
card and a wireless modem function to access a 
WLAN and a mobile phone network. 

20 

19. The apparatus according to claim 18, wherein the 
mobile tennlnal comprises: 

an application program storing unit; 

a WLAN driver module; 25 

a mobile phone network driver module; 

a WLAN interface unit; 

a mobile phone network Interface unit; 

a mobile IP; and 

an access control unit for deciding a data trans- 30 
mission/reception interface. 



20. The apparatus according to claim 1 8, wherein the 
access control unit perfomns a function of ordering 
data packets in order to transmit the data packets 35 
to an upper layer according to their numbers. 

21 . The apparatus according to claim 1 8, wherein the 
access control unit performs a function of transmit- 
ting/receiving data to/from a WLAN/mobile phone 40 
network interface in order to transmit/receive the 
data to/from a wanted Interface. 

22. The apparatus according to claim 1 8, wherein the 
access control unit perfomns a function of initializing 45 
and activating the WLAN/mobile phone network in 
order to convert a corresponding Interface equip- 
ment (NIC for WLAN, modem for mobile phone net- 
work) into an avallable/non-avallable state. 

50 

23. The apparatus according to claim 18, wherein the 
access control unit perfonns a function of changing 
a wireless interface in order to select the wireless 
interface by monitoring a wireless channel state of 

the WLAN. 55 
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